Pharmacokinetic modeling of carbamazepine based on clinical data from Serbian epileptic patients.
The purpose of this study was to perform population pharmacokinetic (PPK) analysis on carbamazepine and to determine the population model of clearance of this drug in terms of individual patient characteristics. A total of 107 steady-state serum concentrations from 97 adult and pediatric epileptic patients, collected during routine clinical care, were used for the analysis. To determine the influence of different covariates on the estimate of carbamazepine clearance we used the non-linear mixed effects modeling (NONMEM) software package with ADVAN1 subroutine. This is a one-compartment model with first-order elimination and without absorption. The typical mean value for carbamazepine clearance, estimated by the base model (without covariates), in our population was 3.43 l/h. The final results of our analysis show that carbamazepine clearance increased nonlinearly with total body weight and age, and linearly with concomitant administration of valproate. The magnitude of the effect of valproate was +0.874 l/h. The interindividual variability (coefficient of variation) for clearance and the residual variability (including intraindividual variability), described by an exponential error model, were 16.76% and 31.14%, respectively. The results of this PPK analysis were validated in a group of 16 epileptic patients and suggested good predictive performance of the final model. The derived model describes carbamazepine clearance in terms of characteristics of Serbian patients, using minimal data obtained from routine clinical care of epileptic patients. This is the basis for future pharmacokinetic studies on a specific epileptic population, which will lead to better overall management of epilepsy in Serbia.